Pharmacological inactivation of the vesicular monoamine transporter can enhance 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine-induced neurodegeneration of midbrain dopaminergic neurons, but not locus coeruleus noradrenergic neurons.
The vesicular monoamine transporter in the brain can sequester the neurotoxin 1-methyl-4-phenylpyridinium into synaptic vesicles and protect catecholamine-containing neurons from degeneration. Mouse nigrostriatal dopaminergic neurons, and to a lesser extent locus coeruleus noradrenergic neurons, are vulnerable to toxicity produced by 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine. The present study sought to determine whether pharmacological inactivation of the vesicular monoamine transporter in the brain would enhance the degeneration of substantia nigra dopaminergic neurons and locus coeruleus noradrenergic neurons in 1-methyl-4-phenyl-1,2,3, 6-tetrahydropyridine-treated animals. Mice were treated subacutely with 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine alone, or in combination with vesicular monoamine transporter inhibitors (tetrabenazine or Ro4-1284), and 10-24 days later striatal dopamine and cortical norepinephrine levels were measured using chromatographic methods. In the same animals, substantia nigra and locus coeruleus catecholaminergic neurons were counted using tyrosine hydroxylase immunohistochemical staining with computer imaging techniques. Mice in which pharmacological blockage of the vesicular monoamine transporter enhanced the effects of 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine toxicity in the depletion of striatal dopamine concentrations also exhibited enhanced degeneration of substantia nigra dopaminergic neurons. In the same animals, however, vesicular monoamine transporter blockade did not enhance the effects of 1-methyl-4-phenyl-1,2,3, 6-tetrahydropyridine in the locus coeruleus noradrenergic system. These data are consistent with the hypothesis that the vesicular monoamine transporter can protect catecholamine-containing neurons from 1-methyl-4-phenylpyridinium-induced degeneration by sequestration of the toxin within brain vesicular monoamine transporter-containing synaptic vesicles. Since the amount of vesicular monoamine transporter in locus coeruleus neurons is more than in substantia nigra neurons, and because 1-methyl-4-phenylpyridinium is sequestered within locus coeruleus neurons to a far greater extent than within substantia nigra neurons, it may be that a greater amount of vesicular monoamine transporter inhibition is required for 1-methyl-4-phenylpyridinium to be toxic to locus coeruleus neurons than to substantia nigra dopaminergic neurons.